A central aspect of medicine is to disseminate new medical knowledge gained through clinical experience and research, as this is essential for the continuous development of clinical practice. This dissemination may be done, for example, by publishing articles (i.e. case reports, original articles, and literature reviews) in peer reviewed journals. However, to do this may prove challenging for some clinical researchers, as it requires a very specific set of skills and it is very time consuming. In fact, it is known that between 30 and 40% of clinical research in oncology is never published, and the main reason presented for this is lack of time.
1 Furthermore, it is also known that numerous papers are rejected by biomedical journals due to poor content organization and writing style. For these reasons, the importance of medical writing skills has been underlined in a recent Portuguese report about successful publishing in biomedical journals, 2 and many researchers seek professional medical writers (PMWs) for the preparation and submission of articles to biomedical journals. Indeed, according to CenterWatch analysis, the medical writing market in the US more than doubled between 2008 and 2009, increasing from an estimated $345 million to $694 million.
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Professional medical writing services
Medical writing is the communication of scientific and clinical information in a clear, unbiased, accurate, and effective fashion, addressing the communicational needs of target audiences (e.g. clinicians, patients, regulators, scientists). Professional medical writing services include the preparation of different types of documents: regulatory (e.g. clinical study protocols, and reports); publications (e.g. articles); medical education (e.g. posters, slide sets for medical meetings); medico-marketing (e.g. promotional product literature). For the purpose of this article, we will only focus on the role of PMWs in publications.
Professional medical writers: background, knowledge, skills, and abilities
PMWs usually have a background in biomedical sciences (e.g. physicians, nurses, and pharmacists). Often they have advanced degrees (e.g. PhDs) and, therefore, a robust understanding of science, clinical research, and medical communications. 4 In addition, PMWs may undertake professional development programmes provided by the European Medical Writing Association (EMWA), or by the American Medical Writing Association (AMWA), and are awarded certificates in different subject streams (e.g. drug development, language writing, medical communications, medical sciences, and professional techniques). Due to the increasing complexity of medical writing, it has recently been announced that, starting from 2015, the Medical University Innsbruck will start offering MSc programmes in medical writing.
The knowledge, skills and abilities of PMWs have been clearly presented in several publications by EMWA 5 and AMWA. 6, 7 Briefly, PMWs are experts in scientific writing and editing, and have a robust knowledge about biomedical sciences (e.g. medicine, pharmacology, and pharmacokinetics), statistics, publication guidelines, and reporting guidelines.
Furthermore, PMWs are familiar with methods for assessing the risk of bias of research. 6 Therefore, PMWs are able to robustly report clinical research, describing the measures taken to minimize bias, and potential methodological limitations. This improves article acceptance by peer reviewed journals, and contributes for published articles to be scrutinized fairly by, for example, Cochrane reviewers.
PMWs are seldom experts about the concerned therapeutic area. 8 This may be an advantage, because they will be able to easily identify, and fill in gaps, in the flow of ideas that clinical researches may leave behind, for not realizing that many readers will not be familiar with 
Working with professional medical writers
Team work between clinical researchers and PMWs is a strategy for preparing high quality articles (see Fig. 1 ). 9 Firstly, clinical researchers provide PMWs an overview of the study (e.g. background, research questions, main methods, and results), and study documentation (e.g. protocol, reports, abstracts, posters, and slide sets). This allows PMWs to assess whether it is necessary to undertake a formal literature review before article preparation, and/or 
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Professional medical writer
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Advises on the journal to which the article should be submitted to.
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to seek support of other professionals (e.g. biostatistician, medical illustrator). Furthermore, this also allows PMWs to plan the best way to convey the message of the study for the desired target audience.
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Secondly, PMWs advise on the right journals for a particular article. This is likely to speed up publication times, because it will avoid the submission of articles to journals whose editors are likely to reject them, for feeling that these are out of the scope of the journal, and not likely to be highly cited by their target audience. Quick publication times are important for decreasing the probability that similar studies are published first, diminishing the novelty of the subject matter.
Thirdly, clinical researchers and PMWs agree on a writing plan. This establishes the most important aspects to be reported, the most relevant bibliographic references to be included in the background and discussion sections, and sensible deadlines for handing in drafts, draft review, and journal submission. This is pivotal for assuring that PMWs are aware of the clinical researchers' expectations, and that these will be met.
Then, PMWs prepare a draft of the article based on the clinical information provided by the researchers, taking into account, for example, the requirements of the journal that the article is going to be submitted to, and the most suitable reporting and publishing guidelines. Furthermore, the article is also prepared following the scientific writing style: sentences and paragraphs will be connected following a logical sequence, and medical jargon will be replaced, as far as possible, by a more reader friendly language in order to increase readership.
Next, PMWs send the draft of the article to the clinical researchers for review. These will add comments, suggesting changes for improvement. PMWs may provide a rationale for accepting or rejecting certain comments, but the clinical researchers are usually responsible for the final decisions about these comments. Typically 2 or 3 review rounds are necessary before the final version of the article is ready.
Finally, PMWs submit the final version of article to the selected journal. In some instances, before making a final decision on whether to accept an article or not, journal editors may ask for clarification about certain aspects of the study, and may suggest changes for article improvement. PMWs advise clinical researchers on the best course of action, prepare a new version of the article, and resubmit it. If the article fails to be accepted by that journal, PMWs advise on an alternative journal to which the article should be submitted to.
Professional medical writers and authorship
Generally, PMWs do not contribute substantially to the conception or design of clinical research, not meeting the ICJME 10 criteria for authorship. Therefore, they are not to be listed as authors, but their contribution should be presented in the acknowledgments section. 10 This promotes transparency, helping readers, reviewers, and journal editors to understand how the manuscript was prepared.
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CONCLUSION
PMWs have a background in biomedical sciences and are likely to have advanced degrees. They combine their knowledge in science, clinical research, and medical communications, to prepare articles using the most suitable language for the target audience. Finally, they have training in publication and reporting guidelines, and are able to suggest the right journal for a particular article.
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